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(57) ABSTRACT

A separator including a separator drum having a conical
interior and rotatably mounted at an axial end about a vertical
axis of rotation. A rotating spindle 1s located at either a lower
or upper end of the separator drum and 1s configured to drive
the separator drum. The rotating spindle 1s disposed 1n an
oscillating manner about a hinge point. Also included is sup-
ply tube for a product to be processed and two fluid outlets.
One fluid outlet 1s for a light phase and one fluid outlet 1s for
a heavy phase. A solids material discharge opening 1s located
in an area of the separator drum’s largest inner circumierence.
Further included 1s a separation pan assembly. A pressure
chamber 1s configured to be acted upon by a fluid to change a
location of a separation zone between the light phase and the
heavy phase.

6 Claims, 3 Drawing Sheets
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THREE-PHASE SEPARATOR HAVING AN
OVERFLOW OUTLET FOR ONE PHASE AND
A CENTRIPETAL PUMP FOR ANOTHER
PHASE

CROSS-REFERENCE TO RELAT
APPLICATIONS

gs
w

This application 1s a National Phase Application based
upon and claiming the benefit of prionty to PCT/EP2008/
005240, filed on Jun. 27, 2008, which 1s based upon and
claims the benefit of priority to German Patent Application
No. 20 2007 009212.1, filed on Jun. 30, 2007, the contents of
both of which are incorporated herein by reference.

BACKGROUND AND SUMMARY

The present disclosure relates to a separator including a
single or double conical drum rotatably mounted on one of 1ts
axial ends about a vertical axis of rotation.

Separators ol this type have been known for a long time. As
a rule, fluid outlets are provided with so-called centripetal
pumps 1n which the effect 1s that the rotational energy of the
entering tluid 1s converted to a back pressure in the outlet
pipe. Such centripetal pumps have been successtul. In par-
ticular, 1t 1s possible to vary the existing back pressure by
throttling, thereby varying the separation zone 1n the drum or
the radius of the separating drum in the drum over a certain
area A. It 1s known to assign centripetal pumps to both fluid
outlets.

A known three-phase separator 1s 1llustrated 1n FIG. 3. IT a
centripetal pump 1s assigned to one or both of the two fluid
discharges or outlets from the drum and the additional outlet
1s constructed in a nozzle-type manner, a delta LP area is
tformed, within which the centripetal pump permits a dis-
placement of the separation zone 1n the drum by throttling.
See, for example, International Patent Document WO
86/01436. Here the area of displaceability of the separation
zone 1s still relatively small, and 1t 1s also not easily possible
to displace the separation zone 1n the area suificiently rapidly.
The displacement also does not always lead to stable process
conditions because the variation of the throttling of the cen-
tripetal pump outlets will influence several parameters of the
process simultaneously.

Concerning the state of the art, U.S. Pat. No. 4,417,885 A,
Japanese Patent Document JP 03 13 34 58 A, and German
Patent Documents DE 1 140 144 and DE 23 22 491 Al are
noted. U.S. Pat. No. 4,417,885 A shows a fluid seal on a
centripetal-pump-type outlet of a separator. International
Patent Documents WO 2006/096113 and WO 92/07638 also
suggest the feeding of pressure 1n the 1nlet area of a centri-
fuge.

Another three-phase separator 1s known from German
Patent Document DE 10 2005 021 331.6. This document
suggests a separator having a separator drum, which has an
inlet tube for a product to be processed, at least two fluid
outlets for a lighter phase and a heavier phase, solid matenal
discharge openings, preferably 1n the area of 1ts largest inner
circumierence, a separation pan assembly arranged in the
separator drum and an adjustable throttling device outside the
drum. The adjustable throttling device has a ring plate or
orifice plate and 1s designed for displacing the fluid radius, to
which the heavy phase extends in the drum, by changing the
outflow cross-section for the heavy tluid phase by throttling.
This construction was found to be successful, but a further
constructive simplification 1s desirable.
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The present disclosure relates to a further development of
a separator of the above-mentioned type such that, in a con-
structively simple manner, 1t 1s possible to displace the sepa-
ration zone within the drum over a sufficiently large radial
area during the operation. In such a case, a good adjustability
of the location of the separation zone 1s possible.

The present disclosure relates to a separator that includes a
separator drum having a conical interior and rotatably
mounted at an axial end about a vertical axis of rotation. A
rotating spindle located at either a lower or upper end of the
separator drum and 1s configured to drive the separator drum.
The rotating spindle 1s disposed 1n an oscillating manner
about a hinge point. Further included 1s a supply tube for a
product to be processed and at least two fluid outlets. One
fluid outlet 1s for a light phase and one fluid outlet for a heavy
phase. A solid material discharge opening 1s located in an area
of the separator drum’s largest inner circumiference. Also
included 1s a separation pan assembly and a pressure chamber
configured to be acted upon by a fluid to change a location of
a separation zone between the light phase and the heavy
phase.

In accordance with the present disclosure, a very good
controllability of the process 1s obtained and, 1n the process,
a very good automatic controllability of the location of the
separation zone, also called E-line. At the same time, the
constructive setup 1s relatively simple.

In accordance with the present disclosure, 1t 1s possible to
compensate for changes of product quantities, for example,
phase relationship, as well as changes of the product quality,
for example, the density, and nevertheless keep the separating
or E-line almost constant.

It 1s known that, 1n the case of a centrifugally acting sepa-
rator, the pressure may decrease 1n the center, whereby pres-
sures P1 and P2 are lowered. As a function of the fluid prop-
erties, the pressures P1 and P2, as well as the process
temperature, the one or both fluid phase(s) may start to evapo-
rate or boil. This may prevent a good separation because gas
bubbles or foam may form 1n the tfluid.

In some cases, such as some petroleum crude oils, carbon
dioxide may also evolve, which may result 1n an increase of
the pH value 1n the crude o1l and may lead to the formation of
calcium naphthenates and other compounds. This may have a
very disadvantageous elfect on the process stability 1n the
drum.

In addition, the steam pressure of the two fluids may differ,
which, because of the difference of the chamber pressures P1
and P2, may result in a displacement of the E-line.

Maintaining pressure on the fluid phases, which 1s higher
than the steam pressure of the corresponding fluids, may
avold these disadvantageous efiects and may also be utilized
for controlling. For example, automatically controlling the
location of the E-line by varying the differential pressure
between P1 and P2. The present disclosure also relates to a
process 1n which, by a separator according to the present
disclosure, the work takes place according to a step that
includes maintaining a pressure on the tluid phases which 1s
higher than the steam pressure of the corresponding tluids.

The separator, according to the present disclosure, 1s
extremely suitable for the most varied three-phase separating
tasks. For example, 1t 1s suitable for processing crude oil, in
which the crude o1l 1s cleansed from solid matenal and water
and 1s separated from the crude o1l. It 1s also suitable for the
treatment of diluted soluble o1l, by which water 1s separated
from o1l and cleansed from solid material.

On the one hand, 1t 1s within the scope of the present
disclosure that the fluid outlet for the lighter phase (LP) 1s
provided with a centripetal pump. As an alternative or in
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addition, the fluid outlet for the heavier phase (HP) may also
be provided with a centripetal pump but a centripetal pump 1s
not provided 1n the embodiment as depicted 1n FIG. 1.

In accordance with the present disclosure, there are various
options for the arrangement of the pressure chamber. Thus,
the pressure chamber may be arranged in front of one of the
fluid outlets or both fluid outlets. One of the pressure cham-
bers or the one pressure chamber may, however also be con-
structed 1n the area of an 1nlet chamber.

There are other features of the present disclosure disclosed
herein.

Other aspects of the present disclosure will become appar-
ent from the following descriptions when considered 1n con-
junction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 15 a sectional view of one half of a separator drum,
according to the present disclosure;

FIG. 2 1s a sectional view of an embodiment showing a
drive area for the separator drum FIG. 1.

FI1G. 3 15 a sectional view of one half of a separator drum,
according to the state of the art.

DETAILED DESCRIPTION

FIGS. 1 and 3 each illustrate a separator drum 1 having a
vertically oriented axis of rotation at the radius r,.

The separator drums 1 are each placed on a rotating spindle
2 which 1s drniven, for example, as illustrated in FIG. 2,
directly or by way of a belt (not shown) or 1 a different
manner, for example, by way of a gearing. In 1ts upper cir-
cumierential area, the rotating spindle 2 may have a conical
development.

By at least one or more roller bearings 3, the rotating
spindle 2 1s disposed on one side of the drum 1 for example,
below the drum, 1 an oscillating manner. The oscillating
operation, therefore, describes or sets a new axis, differently
than 1n the case of a decanter, as a result of residual unbal-
ances which describe a type of precession movement about
the vertical line r,,, as shown, for example, 1n FIG. 2, in which
the angle of inclination ¢ 1s illustrated.

In addition to this type of construction, constructions are
also known in which a lower drum 1s quasi “suspended” at the
upper rotating spindle 2. However, the drum 1 1s rotatably
disposed 1n an oscillating manner only at one of its ends or
connected to one of 1ts axial ends.

The separator drum 1 has a supply tube 4 for a product P to
be centrifuged, a distributor 5 adjoiming this supply tube 4 and
being provided with at least one or more outlet openings 6
through which inflowing centrifugal product, shown as cross-
hatching, can be guided into the interior of the separator drum
1 and the rising duct 7 of the separation pan assembly 8. A
teeding through the spindle 2, for example, from below, 1s
also within the scope of the present disclosure.

In accordance with the present disclosure, the construction
of the separator drum 1 1s selected such that the outlet open-
ings 6 are situated below the rising duct 7 in the separation pan
assembly 8 including conically shaped separation pans. In the
upward direction, the separation pan assembly 8 1s closed off
by a separation pan 10 having a larger diameter than the
separation pan assembly 8.

A separation zone between a light or lighter fluid phase LP
and a heavy or heavier fluid phase HP 1s foamed within the
separation pan assembly 8. This occurs within the rising duct
7 during an operation 1n the case of a corresponding rotation
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of the drum 1 at a certain radius r- or the emulsion line or
separation zone or separating line, which 1s also called E-line.

The lighter fluid phase LP 1s guided out of the drum 1 at an
inside radius r; » by a centripetal pump 11, which may also be
called a gripper. With the aid of the back pressure created by
the rotational energy of the fluid, the centripetal pump 11
operates like a pump. A valve for throttling 1s connected
behind the centripetal pump 11, for example, outside the
separator drum 1, 1n a discharge connected on an output side.

In contrast, the heavy fluid phase HP flows around the outer
circumierence of the separation pan 10 through a discharge
duct 12 to a fluad outlet at the upper axial end of the drum 1 at,
for example, r,», which 1s further developed as overflow
outlet 13 at the radius r,,,, as shown 1n FIG. 3.

As shown 1n FIGS. 1 and 3, the heavy phase HP flows out
of the drum at the overtlow outlet 13.

The constructions of FIGS. 1 and 3 correspond to one
another to thus extent. They can also be provided with the
same driving devices.

However, the constructions according to the present dis-
closure at, for example, that of FIG. 1, 1n contrast, to that of
FIG. 3, 1s provided with a device, which during the operation,
permits a reacting to changing properties of the product to be
processed.

The overtlow outlet 13 for the heavy phase HP 1s situated
on the radius r, at the upper axial end of the separator drum
1.

A batlle plate 14 1s arranged toward the drum interior
axially in front of the overflow 13, which baille plate 14
extends from the interior toward the outside and 1ts largest
radius r, 4, 1s larger than the radius r,,, so that the heavy phase
HP has to flow on the outside around the baille plate 14 before
exiting out of the overtlow outlet 13.

The centripetal chamber 9 around the centripetal pump 11
1s, 1n addition, bounded axially upward and downward by two
blocking disks 15, 16, respectively, which extend radially
from the outside toward the inside to the radu r,; and r,.,
which are smaller than the outer radius r11 of the centripetal
pump 11 as measured axially from the iside to outside.
Correspondingly, the centripetal pump 11 projects, by 1ts
centripetal pump section with 1ts inlet openings, to a radius
r11 which 1s larger than the imnner radius of the blocking disks
15, 16.

Between the baille plate 14 and the blocking disk 15
bounding the centripetal chamber 9 1n the upward direction, a
pressure chamber 17 1s constructed, and a feeding pipe 18
leads 1nto the pressure chamber 17. The pressure chamber 17
can be acted upon by a fluid, particularly a gas, through the
teeding pipe 18 having a valve 19 connected on the input side.
A vanation of the fluid pressure in the pressure chamber 17
results 1n a displacing of the fluid level at R, of the heavy
phase HP 1n the pressure chamber 17 between the inner radius
r,. and the outer radius r,, and in a displacing of the fluid
levels of the light phase LP above and below the centripetal
pump 11 in the centripetal chamber 9. The displacing of the
flmid level takes place because otherwise a flooding of the
pressure chamber 17 would occur. The displacing of the fluid
level needs to be at no less than radius r, , because that would
displace the E-line or r. into the center of the drum 1 so that
no more space would remain for the light phase LP.

Although the outlet radi1 for the light phase LP and the
heavy phase HP are not changed, a variation of the pressure in
the pressure chamber 17 leads to an advantageous change of
fluid radn 1n the drum 1 and thus to an influencing of the
radius r. on which the separation zone 1s situated.

In addition, for example, the double-cone drum 1 has a
solid material discharge nozzle 20 1n the area of 1ts largest
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diameter, which nozzle 20 i1s used for the continuous dis-
charge of solid particles S from the drum 1. However,
embodiments with and without additional solid material dis-
charges or with a discontinuous discharge, for example, by a
piston slide valve, are also within the scope of the present
disclosure.

In a constructively simple manner, the pressure chamber 17
offers a possibility for adjusting and controlling the location
of the emulsion line, or E-line, and leads to a better mastering
and controlling of the process. This also results in an enlarged
adjusting range of the separation zone r.

Although the present disclosure has been described and
illustrated 1n detail, 1t 1s to be clearly understood that this 1s
done by way of 1llustration and example only and 1s not to be
taken by way of limitation. The scope of the present disclo-
sure 1s to be limited only by the terms of the appended claims.

I claim:

1. A separator comprising:

a separator drum having a conical interior and rotatably
mounted at an axial end about a vertical axis of rotation:

arotating spindle located at one of a lower and upper end of
the separator drum and configured to drive the separator
drum, the rotating spindle being disposed 1n an oscillat-
ing manner about a hinge point;

a supply tube for a product to be processed;

a separation pan assembly located 1n a separation zone of
the separator drum;

two fluid outlets, one fluid outlet for a light phase and one
fluid outlet for a heavy phase, the fluid outlet for the light
phase including a centripetal pump and the fluid outlet
for the heavy phase 1s an overflow outlet which does not
include a centripetal pump, and the separation zone 1s
open to the environment via the overflow outlet,
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a solid material discharge opening located 1n an area of the
separator drum’s largest inner circumierence;

a pressure chamber configured to be acted upon by a fluid
to change a location of a separation zone between the
light phase and the heavy phase;

wherein a centripetal chamber around the centripetal pump
1s bounded 1n an axially downward and 1n an axially
upward direction by first and second blocking disks,

which blocking disks extend radially from an outside
circumference of the drum toward an inside circumfter-

ence of the drum, and which blocking disks have radii
extending from the axis of rotation, which radn are
smaller than an outer radius of the centripetal pump; and

wherein the pressure chamber i1s constructed between a

bafile plate arranged axially in front of the overflow
outlet for the heavy phase and one of the blocking disks
bounding the centripetal chamber 1n the axially upward
direction.

2. The separator claim 1, wherein the pressure chamber 1s
connected 1n front of one or both of the fluid outlets.

3. The separator according to claim 1, wherein the pressure
chamber 1s constructed 1in an area of an 1nlet chamber.

4. The separator according to claim 1, wherein a radius of
the baille plate being larger than a radius of the overtlow
outlet for the heavy phase, so that, before exiting from the
overflow outlet for the heavy phase, the heavy phase flows
around the baftile plate.

5. The separator according to claim 1, wherein a feeding
pipe for a fluid leads into the pressure chamber.

6. The separator according to claim 1, wherein the solid
maternal discharge opening 1s constructed as a nozzle which 1s
designed for a continuous discharge of solid material par-
ticles from the drum.
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